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(54) ORGANIC ELECTROLUMINESCENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase the 
efficiency of the electron injection property of an 
organic EL device. 

SOLUTION: This organic electroluminescent device 
has a layered structure including an anode 12, an 
organic hole transporting layer 14a coming into 
contact with the anode, an organic luminescent layer 
14b making contact with the hole transporting layer 
14a on one side, an organic electron transporting 
layer 14c coming into contact with the second face of a* 
the luminescent layer 14b, an electron injecting layer 
16 coming into contact with the electron transporting 
layer 14c, and a cathode 18 coming into contact with 
the electron injecting layer 16. The electron injecting 

layer 16 contains aluminum and at least one kind of alkaline metal halide or at least one 
kind of alkaline earth metal halide. 
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(54) [%w<D%mi nm^u>; bwvs.tt>mw 

(57) 

mm] ^he LgB««^aAtt^«b^si5 r 

i. 

I. iifES;7ini&l£gLTv>5«;-?aAJI, .ROTiuiE 
mi- ftAS i: & LT v > 5 # y - p 3 Jfttflfcg 
Sr^TU SfrfEErF-ffiAJf flST/uS - ,fc/j>ft< i t>— 

a-# y ±®^s/s pyy»i £^*rt3 r t ^ttt 



m*mu a) t/-k, 

c) fl■B^s«rlBIE?L(•iSJ■iftLT^^^*tWS*J■, 

d) gffI5^3tS©»-ffiigUTV^5^««^tt3IS, 

e) MfB«^(iS®tgfUT^sa^aAS, S.T* 

f) BJffiB^aAStSLTV^Ay-^^-efcS 

-S«T/i<fry±mR^P^Vft&£&^1-s;:i 10 

[is** 2] afsam^aASis, 

a) B^^lE^rti«^^gi:gLTV^ST/^*y^M^D 

b) T;vS = *.k©JI£#A,-C?ft3, iS*«ltlE«w 
[W*S3] a) 

b) WIHS#ro>tffi±t'ias$HfcS3ttt*y-K < 

c) ^®^HulE*y-Ki:gUTV-5m^aAS, 

d) ffllEffi^£A®«f^BigLTV^^*^i!tS 20 
Jl. 

f) mmmtitm<Dm^kmi,x\ l -mm^m 1 mm. 
< t fc-«©r** y ±m&m~z>v>>imb$:t; 

St. 

[is** 4] a) a*ttsa-, 

b) awE»f©>i-ffi±tEjisKta*ttTy-K, 

d) >}-B5isiWEjE7L«aSJii«L-CV^*aBS*«, 

f) *HE«^*ajii8L-cv^«^aAJi, aw 

g) flWB«*gyUiiSLT^5#R«tt;!7y-h\ * 

^Tft3Ji:!K«ig£:fru ina«-faA®isr^§ = 

'>4 < k fc-Swr** y ±g&JH/NP y >{tmt it 
^ru $p>iimnas^aAJi©e$^2^-y^-b/w* 

gg„ 

[0001] 

(el) ggi-, zvMrftma^ 



[0002] 

l'&M<Df£ffi] WSk^lsir hB*54tJ'h (EL) =g 
fiHI-JE CT^I" 5 *«3S3t«^flc (=fTHi E L t 

cD&mztvMmztix^z, mwxnwki.xrj- 

K£«S U ^©-oXi±#I^t L-T^E Llgfr 
*ro&P8Hcj|Effi|fl-jtfei: L-C* y-KS: 

LT> &Ktt#£(cJ;i9^EL=g§g<Dgffi#3g#OT£ 

Hfc^E LKftXtf* V- K«3fi#fc^tf#»E Lg 
g©«*. jggA#a©*H#lfSg4, 3 5 6, 4 2 9 
^ mfS4, 5 3 9, 5 0 7f, 7 2 0, 4 5 

2^rRnmm4, 7 6 9, 2 9 2&\Z.jSM£tlX\<^. 
[0 0 0 3] S^S^PT'll. «EL^g©+^ 

fc„ #y-KTO©5iS(;:£;^Tf±, m^&Aa^s 
*> iS i^ffisf t . t Bt v ^un k<VfflX-'<7lsX 

fflT?#*v\ fit*, 5fe£ft**t*vvHf|-H:, S^SEA 

[0 0 0 4] fFS^tSS^aAgii^tff^t? f 

* y- KSr^fll LfcfftttE L3£g§r 
«W*fc». SSA#a<7>*H#ffFm4, 8 8 5, 2 

11€-C?(4, #y-K© (H^SSpT?) 5 0%W±^ 
*HK4. 0eV*j»©AJlT»i&»6KTV^6AJHM- 
**»6.4**y-K©»dEife«r«cSLTV^. USA* 
«ro*H#ftSS5, 0 4 7, 6 8 7fll, '>4<tt,- 

[0 0 0 5] ^gA*a©*H#lfS5, 6 7 7, 5 7 
fF»5, 6 7 7, 5 7 2ftt, rJI^fflI©#gSJi£ 

TAr* y ^ixiir/i'* y ±s&JK©y -yttMiusMk 

V>)frt>ftZ&£<om&Z.ktfX'%, 4fc*mSS:7c^ 

vm&zktfx-zzkm^vx^z, cffl^ftics 

Sl±0. 3~5. O-rSt-h* (ran) ©j£HI-fe5„ 
[0 0 0 6] *ffl^m 5 , 4 2 9, 8 8 4 -flC, mm 

r/~h'k. jEnmmmk, m^tmk, %-&my=?-v 
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■&Rxf£Mfcm%- &mTfr 5 = ? a a> & a § -a-^s * 

y-K£*«ii ©#Ea^M£© J? £ f&ffll*!T- 
f&J#PLfcfc©tf^B«i**vr^.S, 1 m-©HJ6S«-Ctt, 

[0 0 0 7] ±»©BB**q[a»6fc.a»5 ± 5 WMfr 
©± 5*Sffi<0^r«EL^a^*3(t3^ttSr^!«)5fc; 10 

[0008] ±jagifflsi»oBi*«[i Managua si 

SA#a©*H1W*4, 8 8 5, 211*. n«s. 
0 4 7, 6 8 7fM®5, 6 7 7, 5 7 2flW: 
Namiki^©*H#!^5, 4 2 9, 8 8 4*i2, Sffi© 

SOlSrriE^aJ, (#H*flF*5, 4 2 9, 8 8 4*© 

H#lf^5, 6 7 7, 5 7 2ffflrlilIOtA C j- 

SWtJvlf, *H#l*Jg4, 8 8 5, 2 1 1* 

mtmms, 047, e s 7*icis«£©*y-Ktt, is 
tt^B8&&« t ifttt*Hft*JI i ffl»#*xrte±-e*> 

*V- K©±B*-C#y- K±#fc*>fc!>*&-fcifc8So 
TVSfcwtr^tftf, *BM*ff*5. 6 7 7, 5 

7 2tO=IXtiONlf«fl;j:]fLTV^#m 
(igffiA^JSSO. 3~5. 0nm©*Sffl{CS£^oT*3 
•9, Sfc*H#fF||5, 4 2 9, 8 8 4*©*y-K© 30 
^®«(4=fi-««3t®^e,e$0~l 5 Orm (OnmfcSfe 
<) ©ffiHfC^S^TvvS. 
[0 0 0 9] 

ffil* i e3©ffi^ffiAiig^oV>T©a»Sr«ife5fcj{), 

^mmt&x.x^swmmtf, ^satx^©»^t© 

£S£fto-C^5„ *3§HJ©ijHj{±, flELifWl 
[0010] 40 
K, 

f) ff}IEm^aAJii&LTV^#y-K£#A/T*&.3 
< t b-m<DTfr$ y ^JS^By^kfeXf±i>4< 1 1> 



Sr#ftt-f-5*U^U^ hn^5^-feXh (EL) gg 
[0 0 11] 

fc>*>. «^ffiA©a*ft, S#^?a*©|S]±, =gfis§g 

y-K*m«:ttc»i:i-5, «^aA®©±ic*y-K 
^g£-t-5fc»©#^©5i^K<Diiip, T-fes 0 

AJfi4+#fc3ftttT-fc^ ±oTfc¥WXO«H|t«£«j 

s^ttASwr^? = c r^* y ^M^xii 

lnm*SST-fc5) £rJ&*$-£Tt>J:^2:^5;£-e. «^ 
ffiAS©^BlcaattSrlf^1-5t©T-fc5o 
[0 0 12] ■Stttt,5X4Mtt4:<t>e-<**>8. 

[0013] ^xE1-5*JIM©ffl-3©±SS3IJ£iB8fl( (H 
i~4) ©i£*Bft&?i3i;::i8^T»4, HffiwWiR©**^ 
&t>*m^©ffi»§ft©fcje) N TO*fc$B#£tJ'»1!B;as|fl]*ffc 
95»l-f4Stf£:-f-5#*Sr#J!paTfc 0 Lfc^oT, *» 

m i 5 e l gg ©-r^r ©sitis^ ic#ai- 5 4$ 

SH-o^TI4lll£#liLftase>f¥5&U ftfc*, Eo© 
K:feSg«©ra©±£ftts£££&ffl1-<5. 
[0014] 01 fcJSV^, *T»E Lgg 1 0 f43S3ttt 

ftT^S. T/-K1 2©±(c!*fa3§ft«itftl 4 2)5 

TLitiiJf 14a, 1 4 b KtMranraKg* 

1 4 c B^fii&Ji 1 4 c ©±tS^aAS 1 6 

* s stte>^ * uTH^iiAS 1 6 ©_ht^3tswtt* y 

-Kl8«StiT^5„ 7V-K1 2ij&y-Kl 
8 © f«a Id , T / - K ©SIS tfJ * y - K t *f L TjE t f£ 5 
i5tl;eMvSrMn1-5t, *y-Kl8isg^A 

m 1 6 (cs^sraA l, i-ztmm *> ^m^&AS 1 e 
tf s E Lmftmmfr 1 4 ©^m^^s 1 4 c icm-? ^ 

4cSr«iiL, J^ld, rtitS^&^-fSrt^T- 
^5M3tSl 4 b $raig-f-5<, l^^fd, jETL (iE^fi 
ft) #X y - K 1 2 6*«iE7Llftayi 1 4 a lc£A S 
tu, r:tLSraiii-5„ 114ai|14l ©#BXi4^r 
©#ST*»^iE7L^S^-f5 0 r<OJ:5 4H«r#C 
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[0 0 15] ilftttStl 1!4#7*, ^Xtt^?* 
fy^#-p«it5^i^f5. 7V-K12I4, 31 

A, m\J&xm>'S?J*&8HkVii (I TO) co-ffiX 

ti-afcftWftWS 0%ig&, jfSKttl 0 OimOfflNI 
i LT«|g-r5fc»tl±, T/-K1 2(44. OeVSr 

7evoft»iiti;fu mtt±.X'®g,E.o-#mm 

*LTfc*«JLoIHItaMfc£;r?*S£# 

[0016] =f8£E L/S#«it#: <*«»#*3S#i t> 
^ 5 ) 1 4 14, E?L^S 14a, 3S#S 1 4 b&tMt 

?wmm 1 4 c trfnwis*i-a r & k 4 5 c t 

*#4UV\ ftK3lfflLfc«aA#a«)*H«flF«S4. 
5 3 9, 5 0 7 ^©S^lC^^fi, lETLfiiiSJI 1 4 a 14 

[00 17] «»»3Ull4b2:«ilfiail4 c 
t4, PWrifc. K?ft^**L£.oftK*«j*lft.5 
*Wtmfc«*lN5£ifcJ:oT*«3*t,S. r©4 5 
fc, *3t« 14bi 1 4 c ttift, fc 

#, $ bKSklffi 1 4 b Ici4, iTL-s-^w^-a-t^c 
[0018] =fT8IE Lgfi i o ©m**&£Ji£.tf38ftJi 
t^fv'yai (-«t8-*/'y y-^Xf48-t Kb 

[0 0 19] iE?L-*^lfiB^t)SD-C3lfeft*i-5it 

•3, Strict oTtt, :fT8&E LKJt©»f^Bf5eStt*r* 
W&%4, 7 6 9, 2 9 

[0020] ^r«E LS*«it^c 1 4 t»drt-affa4 

fiH4*ffi-!4, Wm7-fWiSWCfeotSS 



fi*©JiJPH:10~2 0 0in©»a4«ffltfc5. -JK 
fc, *«ELjg{^i£#©^Jp:i4i&Sjl 0 Onm«±T*fc 

[0 0 2 1] Sofc<£fl-ft 7*5 = ?At* 

■tzm^mm^mmm 1 4 cra±ic^#^^fc^g- 

a^ttftSrP&AJi 1 6 ^ i: asjLv>ffl£ 

id M. ^Kffftmi^, WfftllHc 

^ay^imxiZTJuj, y ±S&JS^b^W»©^S 
£r®«*1-3;K 1 4 c 

^ b ^ ^fcife <nmm Sr®J& UT A» 6> T/u § = 9 A 

mn*jtti-5 r k T-+^T*fc 5 r i bixfc. 
20 Off $ * 2 nm*«T'& 5 i , Wfr £A! 1 6 (4S?t1±© 

[0 0 2 2] Affile, tffit£T/WJ y ^lAB^yft 

metr** y ±m*m^n?wtitty 

!7A, 7yft*^/'7A, 7yfls* h n'l"^!7 

* y &ji^b yw»xi4'>^ < i t-«»7^* y ± 

30 aETJI16fc*»arifciUB+6. 

[0 0 2 3] _Li£Lfc4 5 fc, ^mm^iUS 2 4 c 14 

*u-hk\^?) x-bzzktfx-Zi. SJffiiur, 
[0 0 2 4] ±3»UfcJ:5t, Il«Iitt7y-Ki 

-id 2i4iTo-c«jii-arias#4uv\ z<Dmcomytte. 

K^UCfciv^ gliro3tS*H4*y-Ki 8(4, 3tR 
WttTcSl^JRX !43tEWtt^S-g-& ki-Z'ktfX'Z 

5„ 1 6 t^mm^n^m 1 4 c tm^-sra 

*^(caA1-5fcfe, *y-K&JFM-r5fc»roS*M4 
7c^^:MXf4S:ittt^S-^&ro®WKlc:, KWttSr^U 
lolt 1 0 ©«#&i)»mc»LT*aWKfcft;3fcW 
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tt5c*^MXI4^S-g-&©* y- K*s, *3S93te4 "9 * 

[0 0 2 5] *«ELi£gi o(4, ry-Ki2t*y 

- K 1 8 ©|R|te, TV - K©e&S s ;*7 y- Kte» LTjE 
t ± 5 teSMV^ V^^(dry signal) SrPP 

aPi-5ti-<*te?l3ti-5 0 

[0 0 2 6] E2l:tev^, *3BeHte4S3r8iELgg 

2 o tDm-nmmm&n. m%&.*y~h-2 8&mvx 

B3fci-5>broT*fc!3, 7V-K2 2 14^ n^^y^T-H 

(«, ->y=>0 xtt-b5Sj/*»ET?*«rt*-e# 

V\ H^ftAS 2 6 14, ««E Lj&fMSitft 2 4 o«« 
m^-^S2 4 c t*y- K2 8 £©KIteBag;*;h,5„ 

tela i ©7v - k i 2 comm^-rmm ut# y- k 

i U H 1 UTIKBJ LfcWR2ir«MBt *K«te 
Ir|— ?&5 0 

[0 0 2 7].rrTi3?r#It5. fflELif3 0 

<om=<onmmm\iL. m%&mta i ©#B5±te3i3ttt 

*y-K3 8^-t-5„ H^&A®3 6i5*y-K3 8 

© -htefe 9 r-ogwie Lmtmmi* 3 4 ©*r mm^mm 

S3 4 cfc*LT^«. ^EL^*#jt*3 4©a± 
a5©*8UE?H»aS« 3 4 a tt*KNtt7V- K3 2 t» 
LTV>5„ $Sg30(4, TV-K3 2£#V-K3 8© 

nate, y- Kte*f lxieizsu ztiz 

4 5 te«flgvas K7f->;/^S:R]in-r5 ilS3t-r5 0 

[0 0 2 8] =f$|E Lgg 3 ORXfiM 1 ©£g 1 0 14, 

*timi§3ttts#3 imi l^iiLTMjt-rato 
-cfcaas, sa 3 o ©s&«ig©#$,s.i«ag!4, n 
w£«lo©S#*36iJtiM-$i, SCtTv^rt 
te®S$tbfcv\ 

[0 0 2 9] j§3£tt#y- K3 8(4, £te|gl©ggl 

owy-Kiii 2<Dmmzmmvxm.wLfzmw& 
E-^mit&iomkm^mm-tszb&x'Zz. 

(4, «lFaA®3 6^, tt^Hj^S 4 e V^tJt^V^ 

»-e««*ii*:*y— K^fe^rwm^ttasMs 4 c~© 
m^m7-&A%im*mi&-fz>frbxhz, a 

[0 0 3 0] @4£#{§-f3 0 ^TSIEL^g4 0f4*3B 
flti5St©IiOillif*5„ r^T*(4, X/ 
- K£3tK*M±# y- K4 8 ©KlteSSfc flJBEV 
^MD$tL5t, S3tttTy-K4 2SraLT^3t^jg 
£teH2©#1fELgg2 0(C§8SLTtftBJLfc 
i5te, St4 1!4&BS!S, *W«Xltt?Sy^ 
MtfcSriWt, *fcS»4 l(43t^Wte^SBJ 
T?*>o T t» 1 V\ * y- K 4 8 tt*E#ttS**JIXtt 



4 2(4, Jh»Lfci»«taoa3ttto^mMi:»rov^ 

[0 0 3 1 ] rrT-Bi5 (A) , (B) RU (C) Sr# 
SBi-5. 0 3 ©=gg 3 0 ©«^ £Ag 3 6 ©fcfc»fE|g 
fc, 3§3ttt# y- K 3 8 &ttffflt«?tt£* 3 4 c©- 
a5i*teH^1-5„ H5 (A) te*5^T, &;$ (2nm* 
S) ©«?-&AS3 6i4, T^5 = !?i. (3 6 a) 

m<DT/i-z y &g^ny^#)3ii4#^©r^ y ±g 
^I^oyyfti (3 6h) bnw^^vnmmnm. 
10 -a-ifeSr-t-A/T*^5 0 ^©Jf3 6(4, rA-5=!>Ai#/N 
cy^blfci Sr. fiS'Jte»^tlfc^©^*ilA^, 
XI4Hi-oa^|»JKa»6,, 1^^*1-5 r irte J; 
^$tLfct©T'&5 0 7^i = ^t7*i9^B 

"^fflS'S**, r 3 6 a + 3 6 h J T-a*-t-5 0 

[0 0 3 2] 115 (B) T!4, ]} ^B^yft 

fcXI4X^#y±g&JR^P$'WfcJfe©ffij¥ (Inn* 
W S3 6h£#y-K3 8©±te*$s&U ifctex^s: 

= 9A©ffi5t (lnm*«) S3 6a£rlM?U -Er©^ 

20 sss^ n^g 3 4 c *mm-t 5 r t te 4 r> , tess* 

»3 7I4, ®^&Ag3 6£5gf£1-5fcfcteffl^&*l,S 
^«fe^*yn-trx$r*:-rfc*fc*(t©fc©T-&oT, ^ 
m^fi^Jf © 2 ~ 3S^teffiSi-5J¥$ Sr^ri"5S 
*«*SixfcSIS©IBJS:?gttteKSiJ1-5aE#|iS:a-f t© 

[0 0 3 3] H5 (C) T'!4, *y-K3 8©Jite, 4 
■fT/W5 = !7A©®^ (lnn*») S3 6aSrfjtL, 

*ict^* y ^jr/n b y^tftxttrw y ±«&Jl-^^ 

so nyyftmnWm (lna*jS) S3 6 hSr^L, ^r© 
.«*»I-F«8i34ctiStt6:il;:ioT, a* 

te, a^LfclS#^3 7(4, *S©jH*:Sg#$r*i-fcfe 
fc*lt©%©T-fcoT, wtie>©SSF a 14r«teESiJ-f-5 
t©"C(4*V\ @5 (A) , (B) RV (C) teB&^L 

fca^fitim^aA^ 3 6 ©^^(4, ±i£ Lfc*^?gte 

4 5 3£g©«-*JgHg«te*3 It 5 M^- <Dj&&fcttL 
[0 0 3 4] *%B^(4, 7"/>$ = !>i,^##it, 

y^v^mm<toRx*7yV£±i/tJ>.mm%>!. h-k^hx 

ft 5 m & 2 nm*?i©m^ SAS SrdkE-f5t©T-fe5„ 

usste, *isMt4, T^5 = 9Asg^t, ~msi±<D 

7**5±iiI^B^yft«ffe, M^(f, 7yft 
t Sr^Tfc 5 a^Wm^ SAS Srifeiai- 5 1 © "C t & 
[0 0 3 5] S^aASSr^1-5S^, a^S(4, V 
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©^feiifiWc'>&< t fc-s©r^* y ±»&s^ 

±IHro»4 LV^A-* y 417 yflsttXttTA- 

*y±S^JS7iyfk«ittSStte»ffT-fc5 0 -f-#frfe. 
ztib<Dtm\i'^?i&-et-i&mw&-?s>?>. $ fee. 

t<V^tx^5. L^L^Sfe, 115 (A) , 
(B) &.U (C) fcSLfcv^ii©#ifc-et>»*«4« 

[0 0 3 6] 

immm **P^ELgg£yT©±5f;i«§ilLfc 0 
1. ^J6ITO®Sr^^->-fl:bT*5V^^7^SffiS: 

*jEffl*7^s»»y-^Tf«a£«tss»L*:a. it 



2 . it osffiw±ejts^#&e ± t) jEimmm (N 

PB) fi.t^m^tSJH/^3t® (Al q) SrStrtiflSEL 

3. *-«6E L«t»©±Kj^R«feKJ: t) L i FIRtf 
Al^Sr-g-trS^-aASSrsS^Ufc. LiFHoV^ 

mm*. L i FJI&tfA lJiov^rtucov^^ ftM 
Wto. 05-0. l-*vy— fvuiLfc. 

4 . «p ffiAJloi tlt^Rtfte J: D tfflU^ v 
^tf-K&JBVvray-K&jR (Ag) jf£ii*L 
fc„ wroS©J¥$(±i o o-^-y p<— \-A><r>-*-~#— k u 

5. ELgero^affiaiio. icm 2 at 

*ll'. S^aAgffi«jSw^!S5#SELgS©1#tt 

[0 0 3 7] 
[SI] 
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